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Abstract 
 
This paper presents the method of formation of inbred lines of mice population of the Swiss strain. Aspects are 
presented with respect to prolificacy of inbred and non-inbred parental couples with different coefficients (25%, 37.5% 
and 50%). The statistical data show the major influence of the degree of homozygosity through identity of gene origin 
on the number of offspring. There were no reported hereditary malformations leading to the disappearance of individual 
carriers. 
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1. Introduction 
 
The white laboratory mouse (mus musculus) 
is part of Class Mammalia. Order: Rodentia, 
superfamily: Muroidea, family: Muridae, subfamily: 
Murinae. The qualities of the Swiss strain of mice in 
relation to the adaptability to laboratory conditions, 
prolificacy, robustness, small interval between 
generations and not least docilityhave proved them 
to be one of the most precious species used in 
laboratory research. This study was conducted due 
to the need to achieve similar genotypes to be used 
in testing of antitumour products for Erlich ascites 
[3, 4]. It is aimed to achieve populations with an 
inbreeding percentage of 25%, 37.5% and 50%. 
Inbreeding occurs only after mating between related 
individuals who give descendants where the 
proportion of loci that become homozygotes through 
the identity of origin of the gene is considered as 
half degree of consanguinity of the parents. 
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Aspects of prolificacy were pursued, with a 
very low coefficient of heritability (0.10) and is 
strongly affected by the effects of inbreeding 
depression. 
 
2. Material and Method 
 
The initial biological material was originally 
represented by 2 males and 10 females taken 
randomly from a population of Swiss mice 
considered unrelated. For accurate research and 
obtaining a sufficiently large number of descendants  
it was agreed to work in parallel to obtain two 
inbred lines A and B, with an average inbreeding 
coefficient of 50%. We present in Fig. one the 
scheme for the formation of experimental 
populations. To obtain inbred generation G1, thr 
mice were chosen on the grounds of robustness and 
vitality, namely one male and five females that were 
siblings. From G1, with a 20% average coefficient 
of inbreeding through the identity of origin of the 
loci, 10 females and 2 males were chosen for both 
lines A and B.  
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The progeny obtained from couples who are 
parenting generation G1, G2 was obtained with an 
average individual coefficient of inbreeding of 
37.5%. This generation was used randomly and 
parental couples were formed of 10 females and 2 
males to obtain G3 with an average coefficient of 
inbreeding of 50%. Individuals in G3 are the  
individuals that will be used in research on the 
influence of antitumor products in the Erlich ascites. 
This inbred generation inbred was desired in order 
to create similar genotypes which are considered to 
perform similarly in the same environmental 
conditions [1]. In fact this is what it is to be 
confirmed or refuted in further research. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. The scheme of forming the experimental population 
A = male; M = male ; F1….F10 = female; G1….G3 = generation of descendents 
 
F1, F2, F3, F4, F5, F6, F7, F8, F9, F10 + 2 M 
 
A 
F1, F2, F3, F4, F5 
G1 
F1, F2, F3, F4, F5, F6, F7, F8, F9, F10, +2M 
G2 
F1, F2, F3, F4, F5, F6, F7, F8, F9, F10 + 2 M 
 
G3 
B 
F1, F2, F3, F4, F5 
G1 
F1, F2, F3, F4, F5, F6, F7, F8, F9, F10  +  2M 
 
G2 
G3 
Reproduction 
brother x 
sister 
Inbred 
F = 0.25 
Inbred 
F = 37.5 
 
Reproduction 
brother   x   sister 
 
Inbred 
F = 50 
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The population of mice analyzed reached 
reproductive maturity at an approximate age of 50 - 
56 days. At the age of 56 days the harems of 1 male 
and 5 females were formed. In the next 4-5 days all 
females came into oestrus and were mounted. In all 
primiparous females in the experiment, gestation 
lasted between 21 to 23 days. After mating every 
female was isolated in an individual cage. 
Throughout the experimental period, the following 
conditions were provided for all generations: 
ambiental temperature between 18 and 24 degrees, 
feeding was done with special granules for 
laboratory mice purchased from PURIMA to 
maintain protein and energy levels, water was 
plentily provided. Throughout the experimental 
period all genetic structures were ensured a program 
of 12 hours light with an intensity of 4500 lux and 
12 hours dark.The number of offspring farrowed 
and weaned from each female were accounted for, 
aiming at changes in body weight weekly until 52 
days of age when most individuals regardless of 
gender have reached an average of 30 
grams/individual. Data on each female prolificacy, 
for each inbred generation, were statistically 
processed by estimating the average and dispersion 
indices. For detecting differences in terms of 
prolificacy, the Student Test was used. 
 
3. Results and Discussions 
 
The comparative data are presented (table no. 
1) on the average and dispersion indices for a total 
of 10 births regarding the prolificacy character for 
non-inbred and inbred genetic structures, for inbred 
the factor was 25%, 37% and 50%. 
The average prolificacy achieved in 10 non-
inbred females was 11.03 ± 0.38 offspring / birth, 
with a standard deviation of 1.20 offspring, while 
the homogeneity coefficient was10.88%, for the 
moderately inbred line with F = 25%, the average 
prolificacy the 10 births was 7.10 ± 0.33 offspring, 
the standard deviation was 1.04  and the coefficient 
of variation 14.5%.  
The individuals in the generation with an 
inbreeding coefficient of 37% the average 
prolificacy was 6.25 ± 0.35 offspring, with a 
standard deviation of 1.10 and a coefficient of 
homogeneity of 17.3%.  
In individuals with an average inbreeding 
coefficient of 50%, for the 10 births, the prolificacy 
was an average of 43 ± 0.28 offspring, the standard 
deviation was 0.90 and 20.79% coefficient of 
variation. Among the analyzed genetic structures, 
statistically significant differences regarding 
prolificacy were encountered.  
Non-inbred individuals have higher average 
prolificacy with 3.93 offspring compared to the 
inbred generation of 25%, 4.78 offsspring compared 
to the imbred generation of 37.5%, 6.70 offspring 
compared to the inbred generation of 50%. 
Significant differences in the number of 
products/birth are detected between generations with 
different coefficients of inbreeding.  
Our data confirm the studies of other authors 
such as Cighi, 1998 [2].  
It is interesting to note that none of the 
descendants of the genetic structures analyzed 
showed no genetic defect, which leads us to 
consider that the low number of registered offspring 
at the same time as the increase in the inbreeding 
coefficient was due embryonic resorption of 
individuals incompatible with life as by female 
mothers devouring non-viable offspring 
immediately after birth. 
 
 
 
 Table 1. Average and dispersion indices for testing differences in the prolificacy character for Swiss mice 
N
. 
B
ir
th
s 
Genetic structure X ± sx s2 s V% 
Differences and significance 
d sd t d sd t d sd t d sd t 
Non 
-inbred 
Inbred 
F= 0.25-25%) 
Inbred 
F= 0.37-37.5% 
Inbred 
F= 0.50-50% 
10 Non-inbred 11.03 ± 0.38 1.44 1.20 10.88    3.93 0.5 3.41*** 4.78 0.52 9.19*** 6.70 0.48 
13.96*
** 
10 
Inbred F= 0.25-
25%) 
7.10± 0.33 1.08 1.04 14.65       0.85 0.48 1.77ns 2.77 0.44 6.30*** 
10 
Inbred F= 0.37-
37,5% 
6.25 ± 0.35 1.21 1.10 17.60          1.92 0.45 4.27*** 
10 
Inbred F= 0.50-
50% 
4.33± 0.28 0.81 0.90 20.79             
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4. Conclusions 
 
Prolificacy decreases very significantly 
comapred to the non-inbred population in 
individuals with  an inbreeding percentage of 25.75 
and 50%. 
The prolificacy drastic decrease can be 
attributed to inbreeding depression and its effects 
where environmental conditions and genetic 
structures of all generations were identical.Inbred 
progeny with a coefficient of 50% homozygosity 
reach an average weight of 30 grams only at the age 
of 55 - 56 days, about 5 days later than other 
structures. 
By the age of 55 - 60 days there are no 
significant phenotypic differences in conformation 
characters and exterior between the two sexes. 
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